Exposure limits for dangerous substances in working environments have played a major part in the control of occupational disease. Exposure limits are quantitative health standards expressed as mean concentrations over a given period which an environmental pollutant must not exceed if the exposed workers' health is not to be affected. This is true provided the term limit is not accompanied by adjectives such as acceptable or tolerable, which imply the general social acceptability of a particular risk or general biological tolerance of an exposure.
It is obvious that acceptable cannot be applied on the basis of a decision taken by scientists alone; it implies evaluation both of the health effect and any other socioeconomic or political factor implied in a decision of this nature. The term tolerable makes no biological sense in that each subject tends to respond to an exogenous nuisance in a personal way, as a function of numerous individual factors. Thus, a certain level of exposure may well be tolerated (the internal environment remains in equilibrium) by one subject and not by another. For these reasons the current scientific trend is to exclude these two adjectives in the context of exposure limits; in 1977 the International Labour Organisation (ILO) defined an exposure limit as: ". .. the concentration in air of a harmful substance which, if the standards are respected, does not generally have harmful effects-including long-term effects on posterity-on the health of workers exposed for 8 to 10 hours a day, 40 hours a week; this exposure is considered acceptable by the competent authority which determines the limits, but it is possible that it may not completely guarantee the protection of the health of all the workers; accordingly, the exposure limit does not constitute an absolute dividing line between harmless and harmful concentrations, but is intended solely as a guide to prevention". In fact, verification that a specific chemical or physical agent does not exceed the exposure limits laid down for working environments (a fundamental and often decisive aspect in the prevention of occupational diseases) is today only one factor in assessing good practice in industrial hygiene, and does not signify biological compatibility for all exposed people. Thus when the results of environmental monitoring have to be compared with reference values, it is essential also to take account of other factors which influence exposure and of different biological conditions if we are not to lose sight of the ultimate objective of prevention.
Approach of the European Union
The main role of the exposure limits in the control and prevention of occupational diseases has been recognised by the European Communities since the adoption of the first action programme on the health and safety at work in 1978,' with a subsequent inclusion of relevant terminology in the community legislation on the use of chemicals at work.
The first comprehensive framework for Community legislation on chemicals in the workplace was included in Council Directive 80/1107/EEC,2 which set out measures for the control of risks related to chemical, physical, and biological agents. It was amended in 1988 by the adoption of Directive 88/642/EEC,3 which emphasised the mechanisms for setting exposure limits for hazardous chemicals. Furthermore Council Directive 90/394/EEC on carcinogens at work4 defines carcinogens in relation to the criteria set up under the framework of Council Directive 67/548/EEC,5 and contains a particular provision for setting up limit values for carcinogens.
The concept embodied in these Directives of having two different types of exposure limits was agreed by the Council of Ministers: (a) "binding limit value", adopted by the Council under the procedure laid down in Article 1 1 8a of the Treaty; reflects scientific data as well as socioeconomic considerations and must be transposed into national legislation as a minimum requirement, and (b) "indicative limit value", adopted by the Commission after obtaining the opinion of a committee consisting of representatives of the Member States and presided over by a representative of the Commission; an indicative limit value reflects expert evaluations based on scientific data; national authorities shall take indicative limit values into account, among other things, when they adopt national measures for the protection of workers.
These limit values are stated as the eight hour time weighted average (8 h TWA) concentration for exposure of a substance in gaseous, vaporous, or suspended form in the air at the workplace, whereas exposure means the presence of a chemical agent in the air within the breathing area of a worker.
Community legislation, which may be The first task in evaluating the available data is the identification of a no observed adverse effect level (NOAEL). However, whenever the only data available are those derived from animal experiments, it is essential, for various reasons, to introduce a factor by which the observed non-effect dose is divided. It should be stressed that in choosing and applying the final figure, the factor should only take human health into consideration. This procedure is a cornerstone of quantitative, environmental, and industrial toxicology. Nevertheless, it is on the basis of the NOAEL that the factors can be applied and thus it is necessary to find this level to suggest an appropriate dose.
As far as carcinogens are concerned, in the light of present knowledge the scientific community does not recognise the existence of a dose for carcinogens below which we can be certain that cancer will not occur. Molecular biology has amply shown the persistent existance of chemical carcinogens which can damage DNA so that it is not possible to postulate a threshold dose that would have no genotoxic effect. Neither does epidemiology provide evidence of a zero risk of tumours. Even if it can be said for a given cohort of workers exposed that there is no significant increase in the incidence of cancer, it is easy to argue that every working situation is specific and concerns specific groups of workers.
A different problem, but one that has identical practical implications, concerns the possibility of proposing exposure limits for substances which cause sensitivity. The observance of the exposure limits is not sufficient to protect people who are sensitised to the specific substance used at work; however, it is known that the lower the exposure to chemicals with sensitising capacity, the smaller the number of workers who will develop allergic syndromes.
Scientific Committee for Occupational
Exposure Limits to Chemical Agents (SCOEL) In 1990, at the request of the Council, the European Commission had set up an informal group of scientists, known as the Scientific Expert Group (SEG), to give advice on setting limit values, after having reviewed the different approaches in the member states. To encourage the work to develop harmonised occupational exposure limits (OELs), the European Commission decided to formalise the SEG and with its Decision of 12 July 199511 has set up a formal base for the work on the scientific evaluation of the risk at the workplace related to chemical substances. The Committee formed comprises not more than 21 members drawn from all member states and reflects the full range of scientific expertise which is necessary to fulfil its mandate, including, in particular chemistry, toxicology, epidemiology, occupational medicine, industrial hygiene, and gen- The SCOEL has considered these differences and started a fruitful discussion on their principles to fulfil the requirements of the European legislation. They have already agreed on some key principles which will be published in brief documents (table 3) .
It is well understood that not all aspects of debate can be discussed at once, furthermore, the development in science underlies rapid changes. This means that also in future the SCOEL will consider this dynamic process and will further go on discussing other key principles of the procedure to set OELs. 
It includes the procedure to be followed and how, and at what stage, the interested parties (government, industry, workers, the scientific community, and other relevant organisations) can make their contribution to this procedure. Table 4 summarises the main stages of the process. Whereas the first three stages are mainly related to the scientific evaluation which concerns the work of the SCOEL, the subsequent stages are more related to the work carried out by the European Commission, and non-scientific matters have also to be considered. The SCOEL starts its work by evaluating criteria documents from different sources. These criteria documents should contain all available information and should fit with a format described in the guidelines for the preparation of criteria documents.'2 The identified base document is announced by the Commission through publication in the Official Journal with the request for further data, especially unpublished, to be provided to the Commission, to guarantee the completeness of the data for the chemical agent concerned.
The SCOEL evaluates the scientific dossier and the suplementery data for the identification of the critical health effects. The detailed evaluation of the key studies describing them, leads to a short document which describes the recommended OELs and the recommendation is supported and explained by information on the basic data, a description of the critical effect, the extrapolation techniques used, and any data on possible risks to human health. The technical feasibility of monitoring exposure is also noted. Furthermore the SCOEL decided to identify important gaps in the data and need for more research.
Once the summary document is agreed by the Committee the Commissiom makes it public to interested parties with the request for health based scientific comments and eventually further data. After a comments period of about six months the SCOEL rediscusses the document in the light of the comments received and adopts the final version which is then published by the Commission.
By applying this procedure, recommendations of more than 50 OELs have been made to the Commission (appendix 2). The experience on this work has shown that a process clear to the member states of the European Union and the social partners is a good way forward, although not all recommendations (1996) (1997) (1998) (1999) (2000) .' The programme underlines the need for further action in setting limit values, through the formalisation of SCOEL and the continuation of the efforts for adoption by the Council of the Commission's proposal for a Directive on chemical agents. '4 As far as the legislative action is concerned, the Commission intends to carry out the following proceedures.
(1) To push for progress on the proposal for chemical agents pending now at Council level. This proposal has been developed to provide an opportunity for consolidating and simplifying old legislation on chemicals, and to bring the existing measures up to date in respect of the social aspects of the internal market and relations with the Community's trading partners and to fulfil international obligations, especially after the conclusions of the United Nations concerns on environment and development (UNCED).
The new Directive will be an individual Directive under the Framework Directive 89/391/EEC'5 and intends to amplify the Framework Directive's general provisions by: (a) establishing minimum requirements specifically identified for the protection of workers against risks to their health and safety arising from any chemical agent at work; (b) consolidating, clarifying, updating, and adapting existing provisions on chemical agents in the workplace in the light of current knowledge and aligning them with Directive 89/391/EEC; (c) ensuring that all precautionary measures at work are based on a proper assessment of risks arising from the way workers are exposed to chemical agents and that by taking account of the features of the workplace, the activity and likely exposure protection measures properly reflect the scale of risk without imposing unnecessary burdens on employers.
The concept of having two different types of occupational exposure levels, of different status, is retained from Directive 80/1107/EEC.2 (2) To make proposals for legislation concerning indicative limit values for chemicals, based on the existing recommendations of SCOEL (appendix 2).
(3) To push for progress to the Commission's proposal amending the carcino- 
